Accumulation of lipid inclusions in astrocytes of aging human optic nerve.
We examined age-related changes in the human optic nerve (ON) from 10 postmortem donor eye samples (age: 21- to 94-year-old). In aged ON, many axons showed paucity of cytoskeleton, and possessed disorganized myelin that remained in the extracellular space. Lipid inclusions were detected in glia, as stained by oil red O, and these accumulated with aging. To identify and confirm which glial cell type possessed lipid inclusions, we performed immunohistochemistry (IHC) and transmission electron microscopy (TEM). Comparisons were made from TEM features and size of the glia immunolabeled with glial fibrillary acidic protein and glutamine synthetase (markers for astrocytes) and 2',3'-cyclic nucleotide 3'-phosphodiesterase (a marker for oligodendrocytes). It was found that lipid inclusions were restricted to the astrocytes having larger perikarya than the oligodendrocytes (IHC) and possessing filaments in cytoplasm (TEM). These astrocytes also possessed myelin debris and it is thus likely that those inclusions originated from degenerated myelin of the ON axons. These data indicate that astrocytes play a role in phagocytosis and clearance of disorganized myelin in aging human ON.